Conditions associated with ER dysfunction activate homer 1a expression.
Homer proteins physically link metabotropic glutamate receptors with IP3 receptors located at the endoplasmic reticulum (ER) and thereby modulate receptor-activated calcium signaling. Homer 1a, the short form of constitutively expressed homer 1 proteins, exerts dominant negative activity with respect to homer 1 proteins by interfering with the formation of multiprotein complexes. Homer 1a is an immediate early gene, the expression of which is activated by various stimuli including glutamate receptor activation. The mechanisms underlying activation of homer 1a expression are however, not fully understood. Here, we show that homer 1a expression is induced in neuronal cell cultures under experimental conditions associated with ER dysfunction. Increased homer 1a mRNA levels were found in 2 sets of cultures: in those exposed to thapsigargin, a specific inhibitor of ER Ca2+-ATPase, after a transient depletion of ER calcium stores through exposure to calcium-free medium supplemented with EGTA, and in those exposed to a proteasome inhibitor known to induce ER dysfunction. Thus, homer 1a expression may be activated by impairment of ER functioning just as it is by glutamate receptor activation.